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Abstract 
The objective of our study was to identify the psycho-motor factors, their strength influencing the position of players in the 
national rank. We assume that athletes who achieve good scores in testing psycho-motor factors are likewise highly ranked. The 
study was conducted on 67 athletes, aged between 13 and 18 years. To evaluate these predictors, the participants were subjected 
to the Concentrated Attention Test, regarding the Motivation - The Sport Motivation Scale SMS - for coordination assessment - 
the Tapping and Tracing test and to measure personality the Revised NEO Personality-Inventory. Our survey identified one 
predictor on mental level (duration attention), one factor on motor-coordination level (tracing left hand) and one predictor on 
personality level (wish to succeed). In conclusion, players that featured highly developed psycho-motor skills also occupied a 
high position in the national rank.     
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1. Introduction 
 
In athletic sports the level of psychological and physical abilities is superior compared to a person who practices 
sports casually. The development of these skills is the indicator that divides the health sports from the athletic 
training. The latter activity is reserved only to those who can cope with several physical and psychological changes 
starting already at the selection process. During a tennis match, the players pass different states. Woodman et al. 
(2010) investigated the relationship between personality traits and performance strategies. The study results 
indicated strong influences of conscientiousness and goal settling on the sportsmen performance and identified a 
relationship between extraversion and attention level (distractibility) regarding goal settling. Researchers have come 
to the conclusion that the athlete’s personality and performance strategies should be considered when trying to 
maximize the efficiency of practicing sports. Aidman, (2007) stresses the importance of combining personality 
factors with the individual’s ability depending on the sport he practices. Highlighting individual differences and 
coaching them might lead to peak performance in sports. Courneya (1998) and Piedmont (1999) have studied 
personality factors based on the Big Five model in relation to sports performance. These studies have shown positive 
correlation between personality factors like openness and conscientiousness with sports performance and a negative 
correlation to neuroticism and sports. Tests used to evaluate anxiety do not include the relationship between anxiety 
and contests (Ester 2003). The results of this study indicated that fundamental emotion, being clearly approached or 
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the tendencies of avoiding them have been better predictors of managing emotions than the measures regarding 
anxiety. The researcher suggests that the emotional state before the contest must not be strictly based on anxiety 
measures but there is a need to develop measures of managing emotions that lack ambiguity, precisely the 
relationship between the athlete and the contest. The study of Coombes et al. (2009) investigated the way anxiety as 
a personality treat might negatively or positively influence the balance between attention control systems and motor 
performance in a certain task of the athletes. The results revealed that the athletes with a high level of anxiety have a 
lower reaction speed and indicators of threat lead to a higher reaction speed when not taking the anxiety as a treat 
into consideration. Researchers discuss the possibility if the efficiency of motor actions might only be influenced 
among the people with high anxiety, whereas the high speed control is affected by higher control of the attention 
with needs of higher attention sources. Thullier et al. (2008) have built a psycho-motor evaluating device to measure 
psycho-motor performances during visual tasks of indication. The localization was using an unidirectional handler 
that only allowed moving the hand’s wrists to reach the objectives marked on the monitor. The research results have 
shown that the performance level is lower in the case of the vertical objects compared to the horizontal ones. The 
researchers explained this discrepancy by the difficulty of identifying the necessary position to use the handler. The 
visual feedback is connected between the direction of the hand’s rotation and the effect produced by localizing the 
target. In this research context, Obminski et al. (2011) have tested if the hand-eye coordination has a predicting role 
for the performance of junior boxers. Test persons were grouped into beginners and experienced athletes. The results 
indicated an advantage of coordination among the experienced athletes, but without a determining role in 
performance.  
Rota et al. (2012) conducted a study to analyze the relation between the torso, the coordination of the superior 
limbs and the execution speed of the lapel by cerebral analysis using an electromyography (EMG). There was no 
difference in involving muscular fiber in the phase of hitting the ball no matter the speed; differences were noticed 
at high speed, when spinal erectable muscles are activated, the brachial biceps, the oblique extern and the deltoid 
muscle. This finding stresses the importance of physiology in motor coordination, in the case the two-handed lapel 
is used by tennis player. Crespo et. al(2006) discuss the hand-eye coordination, the reaction time, the attention 
speed, the spatial orientation as determining factors of performance success. Developing these attitudes might 
improve the game style of the sportsman. Maman et al. (2011) evaluated the effects of regarding sensorial and motor 
performance of the tennis players every 8 weeks. The players were divided into three placebo groups, control and 
visualization strategies. Significant differences were noticed between the players who were trained using 
visualization strategies and the other two control groups. The authors point out that the visual training program 
improves the basis of visual abilities that can be transferred to performance sports. Related to motivation, studies 
(Sheldon & Eccles 2005; Cervello et al. 2007) have shown the role of motivation in tennis playing and the necessity 
of it from more perspectives.   
2. Methods 
 
The study involved a number of 67 athletes (32 boys and 35 girls) aged between 13 and 18 (mean age = 15.52 
and SD = 1.93). The participants were applied the focused attention test Toulouse Pierrone. The Space Orientation 
Tests and Mental Rotation of the BTPAC battery and the abstract intelligentce test Bonnardel 53 were also applied.  
The Sports Motivation Tests SMS – 28 divided into: intrinsic motivation (motivation - to - know; motivation - to - 
accomplish; motivation - to experience stimulation); extrinsic motivation (external regulation motivation; introjected 
motivation; identified motivation); Amotivation ; intrinsic motivation + extrinsic motivation total, and coordination 
test, Tapping and Tracing coordination (coarse and fine coordination). The tapping task (hitting as many points in a 
square using a pen) was made on a 10 seconds’ time for each hand and the tracing task (precision task – drawing 
vertical straight lines) on a 6 seconds’ time for each hand. Scores were calculating for each hand. Also there were 
calculated: the tapping difference between the right and the left; right-left tracing difference; right-left tracing and 
tapping; total tracing and tapping (score for both hands); and the difference between the total score for both hands. 
The last task calculates the difference between scores from both hands that divide laterality in three categories: 
right-handed, left-handed and ambidextrous.  To evaluate personality factors the Neo Revised Personality Inventory 
was used (Neo-PR) (Costa & McRae, 1993). All 5 domains were considered: neuroticism, extraversion, openness, 
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agreeability, conscientiousness) together with each facet of each domain. To analyse the data the SSPSS 18 calculus 
method was used. The studied lot includes tennis players of national rank. This rank is made based on participation 
to national and international competitions that bring points to the participant athlete. As high is the number of 
cumulated points, the better the athlete is ranked. We intent to identify psychological and psycho-motor factors that 
may explain the difference between national rank sports through the number of points cumulated. For the first part 
of the research the Spearman Calculus method was used and also the Mann-Whitney test; for the second part, we 
used the ANOVAs procedure.  
 
3. Results 
 
The number of points lays between 0 (no points) and 14.800 (the highest number of points of the studied lot), 
mean = 5026, 25 and SD = 4277, 64. The Shapiro-Wilk test indicated abnormality, the scores distribution, p=.000, 
for the studied lot. To establish the realation between variables we used the Spearman correlation test. The results 
are given table 1.  
 
Table 1.Points correlation in the national rank  
 
Analyzed variables 
N = 67 
Spearman 
Correlation 
P (p = ≤.05) Analyzed variables 
N = 67 
Spearman 
Correlation 
P (p = ≤.05) 
Attention volume 
Space orientation 
Aptitudes total * 
Intrinsic motivation 
Left tracing 
Total tracing 
.44 
.26 
.4 
.24 
.31 
.36 
.000** 
.03* 
.001** 
.04* 
.01* 
.003** 
Tapping +tracing left 
Tap + tracing total 
Modesty 
Values 
Competence 
 
.33 
.24 
-.24 
-.22 
.34 
.006** 
.04* 
.04* 
.04* 
.005** 
*total aptitudes score = (attention volume + space orientation + intelligence test) 
 
The number of points is different from the place occupied in the national rank. The number 5 player will have a 
significantly higher number than the 100th player. To identify if there are any differences between top players and 
mean player or low rank players we divided the research participant’s lot in tennis players ranker in the first 8 
players of the country and tennis players classified outside the lot. To make the statistical comparison analyze of the 
groups we used the Mann-Whitney test. The test results are included in table 2.  
 
Table 2. Lot differences: 
 
Analyzed variables 
National team: n = 33; 
Outside  the national 
team: n = 34; 
Column A (U) Column B (p ≤.    
05) 
Analyzed variables 
National team: n = 
33; 
Outside  the national 
team: n = 34; 
Column A (U) Column B (p ≤. 05) 
Attention volume 
Space orientation 
Aptitudes 
Intrinsic motivation 
352 
385 
307 
388 
.009 
.01 
.001 
.03 
Tracing total 
Openness 
Ideas 
Values 
358 
331 
390 
382 
.01 
.004 
.03 
.02 
To analyze the difference between athletes we divided their points in 3 classes: N= 20/0-1999 points; N = 2000-
5999 points; and N = 26 over 6000 points. The Anova analysis results are shown in Table 3.  
 
Table 3.Anova – Number of points. 
 
Analyzed variables 
N = 20 0-1999 points  
N = 21 2000-5999 points 
Column 
A(F) 
 
Column B (df) Column C 
(p≤ .001) 
Column D 
(eta squared) 
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N = 26 over 6000 points 
 
Attention volume 
Aptitudes 
Intrinsic motivation 
Left tracing 
Left Tracing Total 
Tracing Left – Right 
Tapping +tracing left 
Tap + tracing total 
Competence 
6.29 
5.58 
7.43 
9.61 
6.89 
3.66 
7.22 
4.51 
3.47 
 
2 
2 
2 
2 
2 
2 
2 
2 
2 
.003 
.006 
.001 
.000 
.002 
.03 
.001 
.01 
.01 
 
0.17 
0.14 
0.18 
0.23 
0.17 
0.10 
0.18 
0.12 
0.09 
The Levene test result rejected hypothesis of non-homogenousity for each analyzed variable. The Post Hoc 
analyzed following the Bonferroni data identified differences of the attention volume level between 0-1999 points 
and over 6000 points, p = .003, for aptitudes: between 0 and 1999 points and over 6000 points, p = .004. Differences 
were reported between the points number on the level of intrinsic motivation. This points difference is reported to 0-
1999 points and 2000-5999 points p = .001; between 0 and 1999 points and over 6000 points, p = 0.38. For the 
psycho-motor level were reported: left-hand tracing, between 0 and 1999 points and 2000-5999 points, for total 
tracing between 0 and 1999 points and 2000 – 5999 points, p = 003 and betwen 2000 and 5999 points and pver 6000 
points, p = 0.12, D-S tracing (difference between the right and left hand) between 0 and 1999 points and 2000-5999 
points, p = 0.26. At the personality level the only difference was reported for the Competence facet of the 
Conscientiousness domain, between 0 and 1999 points and 2000 – 5999 points, p = 0.35.  
4. Discussion 
 
The results of the present study show the multitude of variables that can influence the tennis game. We may 
speak of a complex of psychological and psycho-motor qualities that can represent the basis of the tennis game. On 
a global level, the study is represented as an alayze that could explain a performance model in tennis, in this case the 
number of point from the national rank. Raporting the statistically available dada on an attention level; motivation; 
coordination and personality indicate a large pallet of observation both theoretically and practically. Theoretically, 
by explaining sports performance similar to the one made by Krane & Williams (2010) who speak on an extended 
level about the top sports performance identifying a series of psychological characteristics that are associated to 
success in elite athletic performance or on a practical level by developing coaching program to be followed, centered 
on developing those psychological aptitudes that are revelant to the tennis game. Our results indicated  the 
importance of attention (eta square = 0.17)  in the tennis game and space orientation, fact also confirmed by Crespo 
et al. (2006) ; Robin et al.  (2007). Each tennis player moves towards the ball according to the way he perceives it 
and calculating the distance he has to pass towards the impact. Learning how to hit the ball must be made according 
to the space schema of each individual, because not all tennis players use the same dominant eye, and even more, 
the antropometric schema (the limbs lenght) has a decisive role for the distance from which the ball is hit, the 
difference between players being easily visible. Establishing a variable to include more scores of several aptitudes in 
our study, the attention volume, space orientation and intelligence brings a plus to the data analyzis. On a statistic 
level, intelligence is not signifficant for the studied lot, but together the attention and space orientation indicate 
positive correlation between the rank points and total aptitudes score. On a coordination level, the left hand seems to 
have an important role (eta square = 0.23) for the statistical data of this studied lor, as this variable is found in all 3 
calculus procedures. In tennis, the left hand has a control role, for the right-handed players. As for the precision 
coordination, we noticed statistical difference for the three groups of points evaluated in our study. We may assume 
that tennis players who have a good coordination level of tracing (precision coordination) but for both hand a higher 
number of points can be cumulated, and even more, the difference between tracing scores for both hands can make 
the difference between players but on a lower level than left-hand tracing. In this study tennis players with higher 
share among the right-handed players, so developing left-handed abilities has a strong impact in tennis playing. But 
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we should also consider Hagemann’s study (2009) which reports difference between perception in anticipating as 
favorable for lef-handed players. Developing the non-dominant hand abilities is an observation to be considered for 
both players and coaches. In tennis, even if there are one-handed players, in tehnique procedures they used both 
hand, in the serve hit, the left hand has the role of throwing the ball, orientation and balance role, for a precise 
coordination of the limbes, the serve could not be done, and those who play of a professional level make this action 
as a dynamic stereotype. On the personality level,  facets values and modesty have a reverse relation to points 
number: the higher the number of points is, the lower the modesty and values score is, he only positive relation 
being reported between competence and points number. On a national rank level, the difference between number of 
points is made for the Openess doamin and facets of values and ideas. The difference between ranks was made at the 
competence facet, with a statistical difference between player between 0 and 1999 points and 2000 and 5999 points. 
Motivation is found in all three analyse reports, showing that its share influences the number of points that can be 
cumulated by a tennis player. Tennis motivation is represented by determining the player during his while activity 
no matter if he’s on the tennis field or outside of it.  
 
5. Conclusion 
 
The results of our study indicated a complex of psychological and psycho-motor qualities that may influence the 
tennis game on a certain degree. The coaches are able to decide what qualities are necessary for each player 
according to his specific. The multitude of variables taken in account give a global image over the aptitudes 
(attention volume and space orientation), motivation (intrinsic motivation), coordination (left hand and total 
coordination of both hands) and personality (competence, ideas, values) used during the tennis game and which 
reported relations between the number of points cumulated within the national rank. 
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